Introduction 1 2
The mushroom Pleurocybella porrigens (Angel's wings in English; Sugihiratake 3 in Japanese) is widespread and common throughout temperature regions of the world. It 4 has been eaten for a long time all over the world. However, in autumn 2004 in Japan, 5 residue to C3 through an oxygen atom was suggested by the HMBC correlation 1 (H1'/C3). All the data suggested that 2 was 2-amino-3-(2,3-dihydroxypropoxy)-3,3-2 dimethylpropanoic acid. 3
Compound 3 was isolated as white crystals, and the HR-ESIMS data analysis 4 indicated the molecular formula of C 17 H 31 NO 13 . The analyses of 1 H-NMR, 13 C-NMR, 5
DEPT, HMQC and HMBC spectra indicated the presence of two methyls, two 6 methylenes, eleven methines, a quaternary carbon, and a carboxyl (Table 1 ) and also 7 suggested the involvement of a 3-hydroxyvaline residue as 1 and 2. Judging from the 8 results that the rest of the structure had the formula of C 12 H 23 O 12 and the characteristic 9 signals of two anomeric protons (H1' δ 5.04; C1' δ 94.4; H1" δ 5.02; C1" δ 94.3) were 10 observed in the NMR spectra, the presence of a disaccharide was indicated. Sugar 11 composition analysis of the compound detected Glc only. The 1 H-and 13 C-NMR data of 12 the saccharide part in 3 were very similar to those of trehalose (Table 1 ). The coupling 13 constants of two anomeric protons (J = 3.7 Hz and 3.9 Hz) and the HMBC correlations 14 (H1'/C1", H1"/C1') confirmed that the disaccharide was α,α-trehalose. (H6' δ 3.57, 3.73; C6' δ 60.9; C3 δ 75.8). Therefore, the structure of 3 was deduced to 20 be as shown. 21
Compounds 4, 5, and 6 were identified as 2-amino-3-hydroxy-3-methylbutanoic 22 acid, 2-amino-3-methoxy-3-methylbutanoic acid, and 3-amino-2-hydroxy-3-23 methylbutanoic acid, respectively, by the analyses of spectroscopic data. Compound 4 24 has been synthesized and isolated from this mushroom 8, 9 . Compounds 5 and 6 have 25 been already synthesized 10, 11 . However, this report is the first isolation of 5 and 6 from 1 a natural source. respectively. The stereochemistry of 2, 3, and 6 remains unknown. 8
Cytotoxicity of 1 and 3 -6 against mouse cerebrum glial cells was evaluated. 9
Compounds 1, 3, 4, and 5 showed weak toxicity to the cells at 10 µg/mL but 6 exhibited 10 no activity (Table 2 ). This result indicates that the 2-hydroxyvaline moiety is 11 indispensable to the cytotoxicity. However, the relationship between the cytotoxicity of 12 the compounds and the acute encephalopathy in human remains unsolved. 13
Experimental 1 2

General 3
1 H NMR spectra (one-and two-dimensional) were recorded on a JEOL lambda-500 4 spectrometer at 500 MHz, while 13 C NMR spectra were recorded on the same 5 instrument at 125 MHz. The HRESIMS spectra were measured on a JMS-T100LC mass 6 spectrometer. A JASCO grating infrared spectrophotometer was used to record the IR 7 spectra. HPLC separations were performed with a JASCO Gulliver system using a 8 preparative column (Develosil C30-UG-5, Nomura chemical, Japan; Cosmosil HILIC 9
Waters, Nakalai Tesque, Japan). Silica gel plate (Merck F 254 ) and silica gel 60 N (Merck 10 100-200 mesh) were used for analytical TLC and for flash column chromatography, 11 respectively. Wakosil-II 5C18HG for sugar composition analysis was a product of 12 Wako Pure Chemicals, Japan. 13 14
Fungus materials 15
Fruiting bodies of P. porrigens were collected in Yamanashi Prefecture, Japan, in 16
October 2004. 17 18
Extraction and isolation 19
The fresh fruiting bodies of P. porrigens 
Sugar composition analysis 10
Sugar composition was determined as described previously 12 . Briefly, the sample 11 bovine serum, penicillin (100 U/ml), and streptomycin (100 µg/ml) at 37ºC in a 7 humidified 5% CO 2 atmosphere. After 1 week of culture in this medium, the cells were 8 passaged and used as a glial cell culture. 
